Thrombin is a distal mediator of lipopolysaccharide-induced liver injury in the rat.
Previous results demonstrated that rats given Escherichia coli lipopolysaccharide (LPS; 4 mg/kg, i.v.) experience hepatocellular necrosis that begins within 4 hr and that prior treatment with anticoagulants (e.g., heparin) which target thrombin prevents the liver injury. In this study, hepatocellular injury, as marked by increased plasma alanine aminotransferase (ALT) activity and histologic changes, was prevented when heparin or hirudin was administered to rats shortly before the onset of injury. These results suggest that thrombin is a critical mediator that acts distally in the series of inflammatory events that culminates in hepatocellular damage. To explore further this hypothesis, livers isolated from rats 2 hr after LPS administration were perfused with various media. Perfusion of livers with medium comprising diluted blood from heparin-treated donors resulted in no release of ALT activity. By contrast, perfusion with similar medium anticoagulated with ancrod, which prevents clotting by depleting fibrinogen but does not inhibit thrombin, resulted in hepatocellular injury evidenced as a time-dependent appearance of ALT activity in the medium. Moreover, when livers from rats treated 2 hr previously with LPS were perfused with buffer to which thrombin had been added, injury resulted. No injury resulted when thrombin was omitted from the buffer or when livers from saline-treated rats were used. These results indicate that thrombin is a critical and distal mediator of LPS-induced liver damage and contributes to hepatocellular injury through a mechanism that is independent of clot formation. Furthermore, inflammatory events triggered by LPS exposure are a prerequisite for thrombin-induced injury.